Techniques
Chemical analysis and DSC. 1 H-NMR spectra were recorded on a Bruker Advance II DMX 400 spectrometer and 13 C-NMR spectra were recorded on a Bruker Advance III 500 spectrometer using CDCl 3 as solvent and TMS as internal standard. Chemical shifts are reported as ppm. The purity of products was determined by a combination of techniques including thin-layer chromatography (TLC) on silicagel-coated aluminum plates and elemental analysis system VarioMICRO cube from Elementar Analysensysteme. High-resolution mass spectrometry experiments were performed with a Bruker Daltonics Apex III spectrometer or with a Bruker 7-Tesla FT-ICR mass spectrometer equipped with an electrospray source (Billerica, Electronic Supplementary Material (ESI) for Nanoscale Horizons. This journal is © The Royal Society of Chemistry 2016 MA, USA). Thermal transitions of samples were measured on a TA Instruments Q200 and Mettler differential scanning calorimeter (DSC) with 10°C min -1 heating and cooling rates. The samples were dried in vacuo at room temperature for 1-2 days prior to the scan, and the DSC cell was flushed with dry nitrogen. First order transition temperatures were reported as the maxima and minima of their endothermic and exothermic peaks, corrected for thermal lag determined from the ascending slope of indium melting endotherm at the appropriate heating rate. Indium was also used to calibrate temperature and heat flow.
X-ray diffraction. Small-angle X-ray diffraction (SAXD) experiments on liquid crystal phases were performed by using both a laboratory X-ray source and synchrotron radiation. The laboratory set-up consisted of a Xenocs microfocus copper source, a Fox3d infinity focussing multilayer mirrors and a collimator containing scatterless Si slits. The detector was a Mar 345 image plate detector, positioned off-centre, 1.3 m from the sample. Primary and scattered beam tubes were evacuated. Synchrotron SAXD experiments were carried out on beamline I22 at Diamond Light Source, UK, using a Pilatus detector bank. In both set-ups the samples were kept in 1 mm X-ray capillaries held in a Linkam hot stage with a bore for the capillary and mica windows to prevent convection. As with the DSC measurements, the samples for X-ray were also dried in vacuo at room temperature for 1-2 days prior to the experiment. Immediately on transferring them to the capillaries, the capillaries were evacuated on a vacuum line and sealed. Azimuthally averaged radial scans of scattered intensity were obtained using Fit2d and Fibrefix. 3-D electron density maps were reconstructed as described elsewhere. S1 Wide-angle X-ray diffraction was recorded using a Rigaku rotating anode generator with Osmic multilayer mirrors and a Mar 345 image plate detector. A Cryostream N 2 jet was used to control the sample temperature.
Materials
All reagents used were of analytical grade and were purchased from Enerrgy or Aladdin Chemicals. THF was dried by distillation on Na/benzophenone. The other solvents were used without further purification other than drying over molecular sieves. Abreviations: DCM -dichloromethane; DIAD -diisopropyl azodicarboxylate; DMFdimethylformamide; EtOAc -ethyl acetate; PE -petroleum ether (fraction 60-90); THFtetrahydrofurane; TBAB -tetrabuthylammonium bromide. 
Syntnthetic schemes
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C n H 2n+1 O Scheme S3. Synthesis of sodium 3,4,5-trialkoxybenzoates 12 3 Na and 18 3 Na
Synthesis and characterization of compounds

3-(octadecyloxy)-2,2-bis((octa-decyloxy)methyl)propan-1-ol (1)
A solution of sodium hydroxide (80 g, 2.0 mol) in water (125 mL) was heated at 80 ºC, pentaerythritol (6.3 g, 46 mmol) was added and stirred at this temperature for 30 min. TBAB (6.5 g, 0.020 mol) and then 1-bromooctadecane (66.7 g, 0.20 mol) were added. The mixture was stired at 80 ºC for other 5 hours. The solution was cooled down at 50 ºC and CHCl 3 (200 ml) was added. The organic layer was separated, cooled down at r. t., acidulated with HCl 0.1 N until pH = 5, washed with H 2 O and dried over MgSO 4 anhydrous. The solvent was removed and the crude product was purified by column chromatography (SiO 2 , PE and then PE/EtOAc = 9/1) (Rf = 0.57 for PE/EtOAc = 9/1). The pure product was obtained as a yellow-white solid (10.2 g, 24 % yield). 152.6, 141.5, 137.6, 128.1, 127.6, 124.9, 107.7, 74.8, 69.1, 52.1, 31.9, 30.9, 26.1, 22.7, benzoate (4). 10% Pd/C (0.30 g) was added to a solution of compound 3 (2.0 g, 2.6 mmol) in EtOAc (20 mL) and the mixture was stirred under hydrogen for 2 hours. The reaction mixture was filtered and the solvent was evaporated. The product was obtained as a white solid (1.6 g, 90% yield). 
Methyl 3,5-bis(octadecyloxy)-4-(3-(octadecyloxy)-2,2-bis((octadecyloxy)methyl) propoxy)benzoate (5).
To compound 4 (0.37 g, 0.50 mmol), pentaerythritol derivative 1 (0.47 g, 0.53 mmol) and PPh 3 (0.14 g, 0.53 mmol) in dry THF (1 ml) was added drop wise DIAD (0.32 ml 1.62 mmol) under nitrogen at 67 °C. The reaction was refluxed for 4 hours. The solvent was removed and the crude product was dissolved in DCM. The mixture was washed successively with water, NH 4 Cl (2 × 50 ml), brine (2 × 20 ml), water and dried over by MgSO 4. The solvent was evaporated under pressure and the product was purified by chromatography (SiO 2 , DCM/PE = 1/1, Rf = 0.68) to give an white solid (0.57 g, 38% yield). 143.0, 124.0, 107.9, 73.1, 71.5, 69.6, 69.1, 52.0, 45.9, 31.9, 30.9, 29.6-29.7, 29.4-29.5, 26.2, 26.1, 22.7, 14 .1.
Sodium 3,5-bis(octadecyloxy)-4-(3-(octadecyloxy)-2,2-bis((octadecyloxy)methyl)
propoxy)benzoate (6). A mixture of 5 (1.2 g, 0.77 mmol), NaOH (0.18 g, 4.5 mmol) and 90% EtOH (50 ml) was refluxed for 10 hours. After cooling to r.t., the resulting precipitate was filtered off. The compound was purified by recrystallization five times from EtOH (90%) as a white powder (1.1 g, 92 %). 31.4, 32.0, 45.4, 52.0, 68.2, 69.0, 69.4, 71.6, 73.4, 107.6, 107.9, 124.7, 142.1, 152.7, 153.0, 166.9 .
Sodium 3,4-bis(dodecyloxy)-5-(3-(octadecyloxy)-2,2-bis((octadecyloxy)methyl)
propoxy)benzoate (9). The method of synthesis is the same as for 6. Figure S1 . DSC thermograms of (a) 12 2 18 5 Na, (b) 18 5 Na. Heating and cooling rates are 10 K min -1 .
MS
Additional X-ray diffraction data SAXS diffractograms Figure S2 . Small-angle X-ray diffractograms recorded during heating of compounds (a) 18 3 Na and (b) 12 2 18 3 Na.
Measured spacings, lattice parameter and unit cell volume vs. temperature
As an example we list all measured Bragg spacings from the small-angle X-ray diffractograms as a function of temperature recording on heating and cooling for compound 12 2 18 3 Na on heating and cooling (results from synchrotron experiments). Table S1 . Measured d-spacings of the (110), (200) and (211) Calculation of density and number of molecules per micelle 
